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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve miniaturization 
of an optical receiving device and an optical transmitting 
device, reduction of a cost and the like. 
SOLUTION: A photodetector chip 20, a power supply 
circuit substrate 30 and a signal output circuit substrate 
40 are disposed on the same plane. The photodetector 
chip 20 and a power supply circuit 32 of the power 
supply circuit substrate 30 are connected by a first 
bonding wire 101, and the photodetector chip 20 and a 
signal output circuit 42 of the signal output circuit 
substrate 40 are jointed by a second bonding wire 102. A ' 
part of the power supply circuit substrate 30, a part of 
the signal output circuit substrate 40 and the 
photodetector chip 20 are covered with a lump of 
transparent resin 60. The transparent resin 60 seals the 
first and second bonding wires 101, 102, fixes an end 51 
of an optical fiber 50 in buried state and fills an optical 
path of an optical signal between the end 51 of the 
optical fiber 50 and a light receiving part 21 of the 
photodetector chip 20. 
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♦ NOTICES * 

JPO and NCIPI arc not responsible for any 
iliauit CMMd by the im of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely- 

2. **** shows the word which can not be translated. 
3 fci the drawings, any words are not translated. 

CLAIMS 



[ClaimCs)} 

[Claim I] (b) A light sensing portion, the 1st electrode pad. and the photo detector chip that has 
the 2nd electrode pad and changes a carrier beam lightwave signal into an electrical signal by the 
light sensing portion. (**) — with the optical fiber which supplies a lightwave signal to said light 
sensing portion from an edge, and the power circuit substrate which has a power circuit for 
supplying direct-current bias to said (Ha) photo detector chip (d) The signal output circuit 
substrate which has a signal output circuit for outfitting the electrical signal from said photo 
detector chip. While arranging a preparation, said photo detector chip, said power circuit 
substrate, and said signal output circuit substrate on the same flat surface and connecting the 
power circuit of said power circuit substrate with the 1st electrode pad of said photo detector 
chip by the 1st bonding wire In the optical receiving set which relayed the signal output circuit of 
the 2nd electrode pad of said photo detector chip, and said signal output circuit substrate by the 
2nd bonding wire While a bonnet and this transparence resin close said 1 st and 2nd bonding wire 
for said some of power circuit substrates, some signal output circuit substrates, end said photo 
detector chip by transparence resin, embedding the edge of said optical fiber and fixing in the 
condition The optical receiving set characterized by fulfilling the optical path of the lightwave 
signal between the edge of said optical fiber, and the light sensing portion of said photo detector 
chip. 

[Claen 2] The optical receiving set according to claim 1 characterized by having had the power 
supply terminal by which said power circuit substrate was connected to said power circuit, 
having had the signal output terminal by which said signal output circuit substrate was 
connected to said signal output circuit, and these power supply terminals and a signal output 
terminal being separated from said transparence resin. 

[Claim 3] The optical receiving set according to claim 1 characterized by confronting each other 
in front to a light-receiving side while the axis of said optical fiber intersects perpendicularly to 
the Kght-receiving side of the tight sensing portion of said photo detector chip and an axis and 
the end face of said optical fiber cross at right angles. 

[Clavn 4] The optical receiving set according to claim 1 characterized by carrying out incidence 

at the include angle toward which the edge of said optical fiber deflected, and has been arranged 

to the light sensing portion of said photo detector chip, and the lightwave signal from the edge of 

this optical fiber inclined to the light-receiving side of a light sensing portion.' 

[Claim 5] The optical receiving set according to claim 4 characterized by for the end face of said 

optical fiber inclining to the axis, and having turned to said tight sensing portion. 

[Claim 8] The optical receiving set according to claim 4 or 5 characterized by the axis of said 

optical fiber inclining to the light-receiving side of said photo detector chip. 

[Clam 7] The optical receiving set according to claim 1 characterized by for the end face of 

nothing and said optical fiber inclining [ the axia of said optical fiber ] parallel to that axis to the 

light-receiving side of said light sensing portion, and the opposite hand of said light sensing 

portion being given to the reflective means by the sense and this end face. 

[Claim 8] Furthermore, it has IC chip which processes electrically the electrical signal from said 
photo detector chip, and is sent to said signal output circuit It is both arranged between said 
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being given to the reflective means by the sense and this end face. 

[Claim 18] Furthermore, it has IC chip which processes electrically the electrical signal from said 
signal input circuit, and is sent to said light emitting device chip. This IC chip is arranged 
between said power circuit substrate and a signal input circuit substrate with said light emitting 
device chip. The optical sending set according to claim T 1 characterized by connecting with said 
signal input circuit while said 2nd bonding wire connects with said light emitting device chip, and 
being closed with said transparence resin with these 2nd bonding wires. 

(Claim 19] The optical sending set according to claim 18 characterized by said IC chip being the 
amplifier chip which amplifies the electrical signal from said signal input circuit, the modulator 
chip which modulates the electrical signal from said signal input circuit or a chip having the 
modulator which modulates the electrical signal from said signal input circuit and the amplifier 
which amplifies an electrical signal. 

[Claim 20] Furthermore, the modulator chip which modulates the electrical signal from said signal 
input circuit It has the amplifier chip which amplifies the modulated electrical signal. These 
modulator chip and an amplifier chip It is arranged between said power circuit substrate and a 
signal input circuit substrate with said light emitting device chip. Between an amplifier chip during 
an amplifier chip and a light emitting device chip, and modulator chips. The optical sending set 
according to claim 1 1 characterized by for between a modulator chip and said signal input 
circuits bewig connected by said 2nd bonding wire, and closing these amplifiers chip and the 
modulator chip with said transparence resin with the 2nd bonding wire. 



[Translation done.] 



power circuit substrate and a signal output circuit substrate, this IC chip — said photo detector 
chip — ** — The optical receiving set according to claim 1 characterized by connecting with 
said signal output circuit while said 2nd bonding wire connects with said photo detector chip, and 
being closed with said transparence resin with these 2nd bonding wires. 

[Claim 9] The optical receiving set according to claim 8 characterized by said IC chip being the 
amplifier chip which amplifies the electrical signal from said photo detector chip, the demodulator 
chip which restores to the electrical signal from said photo detector chip, or a chip having the 
amplifier which amplifies the electrical signal from said photo detector chip, and the demodulator 
which restores to the amplified electrical signal. 

[Claim 10] Furthermore, the amplifier chip which amplifies the electrical signal from said photo 
detector chip, tt has the demodulator chip which restores to the amplified electrical signal. These 
amplifiers chip and a demodulator chip tt b arranged between said power circuit substrate and a 
signal output circuit substrate with said photo detector chip. Between a demodulator and said 
signal output circuits during an amplifier chip and a demodulator chip during an amplifier chip and 
a photo detector chip The optical receiving set according to claim 1 characterized by for said 
2nd bonding wVe connecting and closing these amplifiers chip and the demodulator chip with said 
transparence resin with the 2nd bonding wire. 

[Claim 1 1] (b) A light-emitting part, the 1st electrode pad. and the light emitting device chip that 
has the 2nd electrode pad. changes an electrical signal into a lightwave signal, and carries out 
outgoing radiation from a hght- emitting part (**) — with the optical fiber which receives the 
lightwave signal from said light-emitting part at the end. and the power circuit substrate which 
has a power circuit for supplying direct-current bias to said (Ha) light emitting device chip The 
signal input exxuit substrate which has a signal input circuit for inputting a (d) electrical signal 
and sending to said Sght emitting device chip. While arranging a preparation, said light emitting 
device chip, said power circuit substrate, and said signal input circuit substrate on the same flat 
surface end connecting the power circuit of said power circuit substrate with the 1 St electrode 
pad of said light emitting device chip by the 1st bonding wire In the optical sending set which 
relayed the signal input circuit of the 2nd electrode pad of said light emitting device chip, and 
said signal input circuit substrate by the 2nd bonding wire While a bonnet and this transparence 
resin close said 1st and 2nd bending wire for said some of power circuit substrates, some signal 
input circuit substrates, and said light emitting device chip by transparence resin, embedding the 
edge of said optical fiber and fixing in the con di tion The optical sending set characterized by 
fuJftfeig the optical path of the lightwave signal between the edge of said optical fiber, and the 
light- emitting part of said light emitting device chip. 

[Claim 12] The optical sending set according to claim 1 1 characterized by having had the power 
supply terminal by which said power circuit substrate was connected to said power circuit 
having had the signal input terminal by which said signal input circuit substrate was connected to 
said signal input circuit and these power supply terminals and a signal input terminal being 
separated from said transparence resin. 

[Claim 13] The optical sending set according to claim 1 1 characterized by confronting each other 
in front to a luminescence side while the axis of said optical fiber intersects perpendicularly to 
the luminescence side of the Kght-emitting part of said light emitting device chip and an axis and 
the end face of said optical fiber cross at right angles. 

[Claim 14) The optical sending set according to claim 1 1 characterized by for the edge of said 
optical fiber standing face to face against the front to the luminescence side of the light- 
emittvtg part of said Kght emitting device chip, and the end face of an optical fiber inclining to 
the normal of a luminescence side. 

[Claim IS] The optical sending set according to claim 1 4 characterized by the end face of said 
optical fiber inclining to the axis. 

[Claim 16] The optical sending set according to claim 14 or 15 characterized by the axis of said 
optical fiber inclining to the luminescence side of said fight emitting device chip. 
[Claim 1 7] The optical sending set according to claim 1 1 characterized by for the end face of 
nothing and said optical fiber inclining [ the axis of said optical fiber 3 parallel to that axis to the 
luminescence side of said fight-emitting part, and the opposite hand of said light- emitting part 
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DETAILED DESCRIPTION 

[Detailed Description of the invention] 
(0000 

[Field of the Invention] This invention relates to the optical receiving sot and the optical sending 

set which are connected to an optical fiber. 

[0002] 

(Description of the Prior Art] In recent years, broad utilization has started, application in the 
communication fink field which deals with the signal to mi cr owave frequency domains, such as 
CATV end public correspondence, is tried, and the optical transmission system is carried out. In 
the optical receiving set and the optical sending set which are used in such a system, the circuit 
mounting configuration which delivers a signal by wirebonding is used widely. 
[0003] The configuration of the conventional optical receiving set generally used is explained 
re f errin g to drawin g 18 . This optical receiving set is equipped with the photo detector chip 1 
arranged in on the same flat surface, the power circuit substrate 2. and the signal output circuit 
substrate 3, and through the condenser lens 4, the edge of an optical fiber S confronts each 
other, and is arranged at light sensing portion 1 a of the photo detector chip 1 . The photo 
detector chip I and the power circuit substrate 2 are connected by the bonding wire 6. and the 
signal output circuit substrata 3 is also connected with the photo detector chip 1 by the bonding 
wire 7. Bonding wires 0 and 7 are closed with resin 8 in order to raise a mechanical strength. 
[0004] Although it does not explain in full detail since the conve n t io nal optical sending set is also 
the same configuration, the tight emitting device chip which has a light-emitting part instead of 
the photo detector chip 1 is arranged, and a signal input circuit substrate is arranged instead of 
being the signal output circuit substrate 3. 
[0005] 

(Probiem(s) to be Solved by the Invention] However, in the conventional optical receiving set 
and the optical sending set which were mentioned above, while the device in which the edge of a 
lens and an optical fiber is positioned and held to accuracy is required and equipment size 
became large, it had the trouble used as the cost high. Moreover, when the resin which closes a 
bond i ng wire over flo wed into the optical path of the lightwave signal between the edge of an 
optical fiber 5, and light sensing portion Is (or light-emitting part of a light emitting device chip) 
of the photo detector chip 1 . optical coupling failures, such ss attenuation of a lightwave signal, 
an echo, and optical-path refraction, might ocar. When spacing of a bonding wire and a light 
sensing portion (light-emitting part) became narrow, it was much more difficult to avoid the flash 
of this closure resin. 

[0006] The optical receiving set which carried out the mould of the edge of a photo detector 
chip and an optical fiber to the Provisional-Publicetion-No. No. 41 110 [ 8 1 to ] official report by 
transparence resin into the resin esse is indicated. In this optical receiving set, since the bonding 
wire connected to the photo detector chip is also closed in transparence resin, it seems to offer 
a means to conquer the fault of drawing 16 mentioned above. However, in the optical receiving 
set of said official report, the mould of the edge of a leadframe is carried out to transparence 
reset, and it has the structure where the edge and photo detector chip of this leadframe were 
connected by the bonding wire, and is not what built the power circuit substrate 2 and the 



output circuit substrate 3 (or input circuit substrate) into one like the optical receiving set of 
t* a win g 16 . Therefore, the description of said official report is inapplicable to the optical 
receiving set (or optical sending set) incorporating the circuit board like drawing H3 . If a mould is 
carried out by transparence resin into a case inducing these circuit boards, while about 
[ consuming a resin ingredient so much ] or equipment will become large-sized, it is because a 
menuf acturing cost also becomes high. 

[0007] This invention solves the above-mentioned conventional trouble, and aims at offering the 
optical receiving set and the optical sending set which can attain the miniaturization of the 
cutback of components mark, cost reduction, and equipment size, and economization of the resin 
ingredient to be used 
[0008] 

[Means for Solving the Problem] The photo detector chip which the 1st mode of this invention 
has a (b) light sensing portion, the 1 st electrode pad. and the 2nd electrode pad. and changes a 
carrier beam lightwave signal into an electrical signal by the light sensing portion. (**) — with 
the optical fiber which supplies a lightwave signal to said Kght sensing portion from an edge, and 
the power circuit substrate which has a power circuit for supplying direct-current bias to said 
(Ha) photo detector chip (d) The signal output circuit substrate which has a signal output circuit 
for outputting the electrical signal from said photo detector chip. While arranging a preparation, 
said photo detector chip, a power circuit substrate, and a signal output circuit substrate on the 
same flat surface and connecting the power circuit of said power circuit substrate with the 1st 
electrode pad of said photo detector chip by the 1st bonding wire In the optical receiving sot 
which relayed the signal output circuit of the 2nd electrode pad of said photo detector chip, and 
said signal output circuit substrate by the 2nd bonding wire While a bonnet and this transparence 
resin close said 1st and 2nd bonding wire for said some of power circuit substrates, some signal 
output circuit substrates, and said photo detector chip by transparence resin, embedding the 
edge of said optical fiber and fixing in the condition K is characterized by fulfilling the optical 
path of the lightwave signal between the edge of said optical fiber, and the light sensing portion 
of said photo detector chip. 

[0009] Since the edge and photo detector chip of an optical fiber were combined optically and 
mechani c ally by transparence resin the 1 st voice eccordVig to the optical receiving set f like ]. 
the cutback of components mark, cost reduction, and an equipment size miniaturization can be 
attained. Moreover, since transparence resin serves also as closure of a bonding wire, it can aim 
at improveme n t in productivity. And there is no transmission failure of the lightwave signal in the 
edge of an optical fiber and the optical path between photo detector chips. Furthermore, since 
transparence resin does not cover all the fields of a power circuit substrate and a signal output 



] The 1 st voice, the 2nd mode of this invention has the power supply terminal by which 
said power circuit substrate was connected to said power circuit in the optical receiving set 
[ Bus ]. has the signal output terminal by which said signal output circuit substrate was 
connected to said signal output circuit and is characterized by these power supply terminals and 
a signal output terminal being separated from said transparence resin. The 2nd voice, according 
to the receiving set [ like ]. the power supply terminal and the signal output terminal are 
separated from transparence resin, since it is exposed without being closed, lead wire can be 
connected and handling is easy for the stage of the arbitration after equipment completion. 
(001 1] The 1 st voice, the 3rd mode of this invention is characterized by confronting each other 
in front to a fight-receiving side while the axis of said optical fiber intersects perpendicularly in 
an optical receiving set [ like ] to the light-receiving side of the light sensing portion of said 
photo detector chip and an axis and the end face of said optical fiber cross at right angles. The 
transmission efficiency of a lightwave signal can be gathered, so that the consistency of the 
refractive index to the optical fiber of transparence resin and a Kght sensing portion is raised the 
3rd voice according to the optical receiving set [ like J. 

[00 UJ The 1st voice, the edge of said optical fiber deflects, and is arranged to the light sensing 
portion of said photo detector chip, in an optical receiving set [ like ]. and the 4th mode of this 
invention is characterized by carrying out incidence at the include angle toward which the 



httpy/www4.ipdlj<cipi.gojp/cgr-bin/tran.web.cgi.eiie 



http-y/www4.ipdl.ncipi.gojp/cgi-bin/tran_w^ 



JPJ2OO2-078376.A [DETAILED DESCRIPTION] 



3/12 "C— v? 



JP.2OO2-076376.A (DETAILED DESCRIPTION] 



4/12 



lightwave signal from the edge of this optical fiber inclined to the light-receiving side of a light 
sensing portion. The 5th mode of this invention is characterized by for the end face of said 
optical fiber inclining to the axis, and having turned to said light sensing portion in an optical 
receiving set [ like ]. the 4th voice. The 6th mode of this invention is characterized by the 4th 
and the axis of said optical fiber inclining to the light— receiving side of said photo detector chip 
in a receiving set [ like } the 5th voice, these the 4- the 6th voice, according to the receiving set 
[ late ]. even if a part of lightwave signal reflects from a light-receiving side, it cannot return to 
an optical fiber, but the system failure and signal-transmission property degradation resulting 
from return light can be reduced. 

[0013] The 7th mode of this invention is characterized by for the end face of nothing and said 
optical fiber inclining [the axis of said optical fiber ] parallel to that axis to the light -receiving 
side of said light sensing portion, and the opposite hand of said light sensing portion being given 
to the reflective means by the sense and this end face in an optical receiving set [ like ]. the 1 st 
voice. The 7th voice, according to the optical receiving set [ like 1 an optical fiber can be 
arranged to the flat surface and parallel by which a photo detector chip and the circuit board are 
arranged, and miniaturization of equipment, especialy thinning can be realized. 
[0014] The 8th mode of this invention is further equipped with IC chip which processes 
electric airy the electrical signal from said photo detector chip, and is sent to said signal output 
circuit in an optical receiving set ( like ] the 1 st voice. It is both arranged between said power 
circuit substrate and a signal output circuit substrate, this IC chip — said photo detector chip - 
- ** — While said 2nd bonding wire connects with said photo detector chip, it connects with 
said signal output circuit, and it is characterized by being closed with said transparence resin 
with these 2nd bonding wires. The 9th mode of this invention is characterized by said IC chip 
being the amplifier chip which amplifies the electrical signal from said photo detector chip, the 
demodulator chip which restores to the electrical signal from said photo detoctor chip, or a chip 
having the amplifier which amplifies the electrical signal from said photo detector chip, and the 
demodulator which restores to the amplified electrical signal in an optical receiving set [ Hke ] 
the 8th voice. The amplifier chip whose 10th mode of this invention amplifies the electrical signal 
from said photo detector chip further in an optical receiving set ( like ] the 1 st voice. It has the 
demodulator chip which restores to the amplified electrical signal. These amplifiers chip and a 
demodulator chip It is arranged between said power circuit substrate and a signal output circuit 
substrate with said photo detector chip. Between a demodulator and said signal output circuits 
during an amplifier chip and a demodulator chip during an amplifier chip and a photo detector 
chip Said 2nd bonding wire connects and these amplifiers chip and a demodulator chip are 
characterized by being closed with said transparence resin with the 2nd bonding wire, the 8- the 
10th voice, according to the optical receiving set [ like ]. it becomes possible to carry out 
accumulation mounting also of the functions, such as magnification and a recovery, and 
advanced features of equipment can be attained. 

[0015] The light emitting device chip which the 1 1th mode of this invention has a (b) light- 
emitting part, the 1st electrode pad. and the 2nd electrode pad. changes an electrical signal into 
a lightwave signal, and carries out outgoing redUtion from a fight-emitting part, <**) — with the 
optical fiber which receives the lightwave signal from said li ght -emitting part at the end. and the 
power circuit substrate which has a power circuit for supplying direct-current bias to said (Ha) 
light emitting device chip The signal input circuit substrate which has a signal input circuit for 
inputting a (d) electrical signal and sending to said fight emitting device chip. While arranging a 
preparation, said light emitting device chip, a power c*-cuit substrate, and a signal input circuit 
substrate on the same flat surface and connecting the power circuit of said power circuit 
substrate with the 1st electrode pad of said light emitting device chip by the 1 st bonding wire Jn 
the optical sending set which relayed the signal input circuit of the 2nd electrode pad of said 
light emitting device chip, and said signal input circuit substrate by the 2nd bonding wire While a 
bonnet and this transparence resin close said tst and 2nd bonding wire for said some of power 
circuit substrates, some signal input circuit substrates, and said light emitting device chip by 
transparence resin, embedding the edge of said optical fiber and fixing in the condition K is 
characterized by fulfilling the optical path of the lightwave signal between the edge of said 



optical fiber, and the fight-emitting part of said light emitting device chip. 

[0016] Since the edge and light emitting device chip of an optical fiber were combined optically 
and mechanically by transparence resin the 1 1th voice according to the optical sending set 
[ like 1 the cutback of components mark, cost reduction, and an equipment size miniaturization 
can be attained Moreover, since transparence resin serves also as closure of a bondin g wire, it 
can aim at improvement in productivity. And there is no transmission failure of the lightwave 
signal in the edge of an optical fiber and the optical path between photo detector chips 
Furthermore, since transparence resin does not cover all the fields of a power circuit substrate 
and a signal input circuit substrate, it can save a resin ingredient 

[0017] The 1 1th voice, the 12th mode of this invention has the power supply terminal by which 
said power circuit substrate was connected to said power circuit in the optical sending set 
[ like 1 has the signal input terminal by which said signal input circuit substrate was connected 
to said signal input circuit and is characterized by these power supply terminals and a signal 
irwx* terminal being separated from said transparence resin. The 1 2th voice, according to the 
optical senefng set [ like ]. the power supply terminal and the signal input terminal are separated 
from transparence resin, since it is exposed without being closed, lead wire can be connected 
and handling is easy for the stage of the arbitration after equipment completion. 
[0018] The 1 1th voice, the 1 3th mode of this invention is characterized by confronting each 
other in front to a luminescence side while the axis of said optical fiber intersects 
perpendicularly in an optical sending set [ like ] to the luminescence side of the light-emitting 
part of said light emitting device chip and an axis and the end face of said optical fiber cross at 
right angles. The transmission efficiency of a lightwave signal can be raised, so that the 
consistency of the refractive index to the optical fiber of transparence resin and a Kght-emitting 
part is raised the 1 3th voice according to the optical sending set ( like ]. 

[0019] The 1 1th voice, in an optical sending set [ like ]. the edge of said optical fiber stands face 
to face against the front to the luminescence side of the light-emitting part of said light emitting 
device chip, and the 1 4th mode of this invention is characterized by the end face of an optical 
fiber inclrwig to the normal of a luminescence side. The 15th mode of this invention is 
characterized by the end face of said optical ffeer inclining to the axis in an optical sending set 
[ tike ] the 14th voice. The 16th mode of this invention is characterized by the 14th and the axis 
of said optical fiber inclining to the luminescence side of said light emitting device chip in an 
optical sending set ( like ] the 1 5th voice. In case a lightwave signal carries out incidence to the 
end face of an optical fiber, even if a part reflects, this reflected light can reduce light-emitting 
pert ***♦»* . the nonconformity of the light emitting device chip resulting from reflective return 
light of operation, system faihjre, and signal-transmission property degradation. 
[0020] The 1 7th mode of this invention b characterized by for the end face of nothing and said 
optical fiber inclining [ the axis of said optical fiber } parallel to that axis to the luminescence 
side of said light-emitting part and the opposite hand of said light-emitting part being given to 
the reflective means by the sense and this end face in an optical sending set ( I*te J, the 1 1th 
voice. The 1 7th voice, according to the optical sending set [ like ]. an optical fiber can be 
arranged to the flat surface and parallel by which a light emitting device chip and the circuit 
board are arranged, and miniaturization of equipment especially thinning can be realized. 
[0021] The 18th mode of this invention is set to an optical sending set ( Eke ] the 1 1 th voice. 
Further It has IC chip which processes electrically the electrical signal from said signal input 
circuit and is sent to said fight emitting device chip. This IC chip is arranged between said power 
circuit substrate and a signal input circuit substrate with said fight emitting device chip. While 
said 2nd bonding wire connects with said light emitting device chip, it connects with said signal 
input circuit and it is characterized by being closed with said transparence resin with these 2nd 
bonding wires. The 19th mode of this invention is characterized by said IC chip being the 
amplifier chip which amplifies the electrical signal from said signal input circuit the modulator 
chip which modulates the electrical signal from said signal input circuit or a chip having the 
modulator which modulates the electrical signal from said signal input circuit and the amplifier 
which amplifies an electrical signal in an optical sending set [ like ] the 18th voice. The modulator 
chip whose 20th mode of this invention modulates the electrical signal from said signal input 
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circuit further in an optical sendmg sot [ like ) the 1 Ith voico. It has the amplifier chip which 
amplifies the modulated electrical signal. These modulator chip and an amplifier chip It is 
arranged between said power circuit substrate and a signal input circuit substrate with said fight 
emitting device chip. Between en amplifier chip during an amplifier chip and a light emitting 
device chip, and modulator chips. Between a modulator chip and said signal input circuits is 
connected by said 2nd bon<*ng wire, and theso amplifiers chip and a modulator chip are 
characterized by being closed with said transparence resin with the 2nd bonding wire, the 18- 
the 20th voico. accordmg to the optical sending set becomes possible to carry out 

accumulation mounting also of the functions, such as magnification and a modulation, and 
advanced features of equipment can be attained. 
[0022) 

[gmbodknerit of the hvenudn) Hereafter, the gestaK of operation of this invention is explained, 
referring to a drawing, Draggl 1 shows the optical receiving set concerning the gestalt of 
operation of the 1st of this invention. This optical receiving set is equipped with the long and 
slender support base 10 of a plate configuration which extends right and left in drawing, the 
photo detector chip 20 fixed in the center of this support base 10. and the power circuit 
substrate 30 and the signal output circuit substrate 40 fixed to right and left of the support base 
10. 

[0023] The support base 10 is supporting the photo detector chip 20 and the circuit boards 30 
and 40 « the state of abbreviation flush on the same flat surface. Usually, since the photo 
detector chip 20 is thinner than the circuit boards 30 and 40. the mounting section 1 1 is 
upheaved in the center section, and the photo detector chip 20 is fixed here. 
[0024] As it consists of an avalanche photodiode and is shown in drawing 2 . the photo detector 
chip 20 has a light sensing portion 21 in the center, has four electrode pads 22 (the 1st 
electrode pad) near the left side edge, and has four electrode peds 23 (the 2nd electrode pad) 
near the right side edge. Spacing of nothing, a light sensing portion 21. and the electrode pads 22 
and 23 of the photo detector chip 20 is also dramatically small in a small square so that clearly 
also from the sctual size shown in dravringj? . In addition, of course, a pin photodiode and a 
photo transistor may be used as a photo detector chip 20. These pin photodiode* and a photo 
b also small chips, and its spacing of a light sensing portion and an electrode pad is 



[002S] The power circuit substrate 30 is equ« 



nthe 



in the 



substrate body 31 and this substrate body 31. A power circuit 32 is for impressing direct- current 
bias to the photo detector chip 20. and has the component part (not shown) for which the 
versatility connected to the printed conductor 35 on the field of the substrata body 31 and this 
printed conductor 35 is needed Furthermore, the power supply terminal 36 is formed in the 
substrate body 31. This power supply terminal 36 is for connecting a power circuit 32 to a power 
source (not shown) through lead wire. The power supply terminal 36 is formed near the side edge 
of the opposite hand of the photo detector chip 20 in the substrate body 31. 
[0026] The signal output circuit substrate 40 is equipped with the signal output circuit 42 
established in the substrate body 41 and this substrate body 41 This signal output circuit 42 is 
for outputting the electrical signal from the photo detector chip 20. and has the component part 
(not shown) for which the versatility connected to the printed conductor 45 on the field of the 
substrate body 41 and this printed conductor 45 is needed. The signal output terminal 46 is 
formed in the substrate body 41. This signal output terminal 46 is for outputting the electrical 
signal from the signal output circuit 42 out of equipment through lead wire. The signal output 
terminal 48 is formed near the side edge of the opposite hand of the photo detector chip 20 in 



[0027] The power circuit substrate 30 and the signal output circuit substrate 40 are far large 
compared with the dimension (0.5mm - 1.0mm per side) of the photo detector chip 20. and are 
both about 5-20mm per side. 

[0028] The photo detector chip 20 is connected to the power circuit 32 through the bonding wire 
101 (the 1st bonding wire). That is. the end of a bonding wire 101 is connected to the electrode 
pad 22 of the photo detector chip 20. and the other end is connected to the printed conductor 



35. 

[0029] The photo detector chip 20 is connected to the signal output circuit 42 through the 
bonding wire 102 (the 2nd bonding wire). That is. the end of a bonding wire 102 is connected to 
the electrode pad 23 of the photo detector chip 20. and the other end is connected to the 
pri nt ed conductor 45. 

[0030] A bonding wire 101.102 contains not only the thing of a cross-section round shape but 
what has a flat cross section (what is usually called the bonding ribbon). 
[0031] The edge 51 of an optical fiber 50 sets spacing in the light sensing portion 21 of the 
photo detector chip 20. and stands face to face against rt Compared with equipment, the tens is 
excluded short conventionally which shows this spacing to drawing 16. With this operation 
gestalt. the axis of the edge 51 of an optical fiber 50 bos at right angles to light-receiving side 
21a of the light sensing portion 21 of the photo detector chip 20. End-face 51a of an optical 
fiber SO lies at right angles to the axis, and confronts each other in light-receiving side 21a and 

[0032] All the fields of the photo detector chip 20 and an about 20 photo detector chip ( in the 
circuit boards 30 and 40 on either side ] field are covered with the transparence resin 60 of a 
lump. With this transparence resin 60. it is combined optically [ the edge 51 and the photo 
detector chip 20 of an optical fiber 50 }. and mechanically. That is. the edge 51 of an optical fiber 
50 embeds to transparence resin 60. it is fixed in the condition, and the optical path between an 
edge 51 and the photo detector chip 20 is filled with transparence resin 60. Moreover, the 
bondwig wire 101.102 is closed with this transparence resin 60. 

[0033] When the production process of the last of said optical receiving set is explained, the 
edge 51 of an optical fiber 50 is positioned and face to face is made to stand against a light 
sensing portion 21. after it was fixed to the support base 10 and the photo detector chip 20 has 
become upward with substrates 30 and 40. in this condition, only a constant rate turns and 
trickles the transparence resin 60 of a melting condition into a light sensing portion 21. In 
addrtion, the edge of an optical fiber 50 may be inserted into resin after dropping of melting rosin. 
As this melting resin 60 covers a bonding wire 101.102. it spreads and hardens it. 
[0034] As transparence resin 60. the ingredient and refractive index of the core layer of an 
optical fiber and a light sensing portion have consistency (having the nearest possible refractive 
index), and an ingredient with good permeability is used to the wavelength of a desired lightwave 
signal so that an interface echo may be redu c ed. 

[0035] Actuation of the optical receiving set constituted as mentioned above is explained. 
Direct-current bias is supplied to the photo detector chip 20 through a bonding wire tOt from a 
power circuit 30. and. thereby, the photo detector chip 20 will be in an actuation condition, a 
lightwave signal — L — for example. — microwave — or — e factice — microwave — a band - 
- a sifTta! — it is — drawing I — an alternate long and short dash line — an arrow head — 
being shown — as — an optical fiber — 50 — an axis — a top — a core layer — a passage — 
the — an end face — 51 — a — from — outgoing radiation — carrying out — having — 
transparence resin 60 — passing — the fight sensing portion 21 on the photo detector chip 20 - 
- carrying out . A lightwave signal is changed into an electrical signal with the photo 
r chip 20. The electrical signal acquired with the photo detector chip 20 relays a bonding 
wire 102 and the signal output circuit 42. reaches the signal output terminal 46. and is outputted 
out of equipment from here. 

[0036] Since the edge 51 and the photo detector chip 20 of an optical fiber 50 were combined 
optically and mechanically by transparence resin 60 as mentioned above according to this 
operation gestalt. the lens which was conventionally required for optical coupling, and a lens 
support device become unnecessary [ the device supported where about / being unnecessary / 
and an optical fiber 50 is positioned to accuracy ]. and the cutback of components mark, cost 
reduction, and an equipment size miniaturization can be attained. 

[0037] Moreover, transparence resin 60 serves also as closure of a bonding wire 101.102. and if 
supply and its hardening of a melting condition of transparence resin 60 are carried out only 
once, it wifl end. That is. it becomes possible to carry out the joint process of closure of a 

i 101.102. and an optical fiber collectively, and improvement in productivity can be 
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aimed at And the resin which closes a bonding wire 101.102 can cancel the possibility of the 
transmission failure of the lightwave signal by going into the edge 51 of an optical fiber 50. and 
the optical path between the photo detector chips 20 lite equipment before. 
[0038] Since transparence resin 60 does not cover aR the fields of substrates 30 and 40. it can 
save a resin ingredient. With this operation gestalt. transparence resin 60 is limited to the field 
which is sufficient for closing a bonding wire 101.102. and the amount of the ingredient used can 
be made into the minimum. Moreover, the power supply terminal 36 and the output terminal 46 
are separated from transparence resin 60. since it is exposed without being closed, lead wire can 
be connected and handling is easy for the stage of the arbitration after equipment completion. 
[0039] Transparence resin 60 may close some or all of a component part of a power circuit 32 
and the signal output circuit 42. A power supply terminal 36 and an output terminal 46 may be 
closed with transparence resin 60. In this case, where lead wire is beforehand connected to 
terminals 36 and 46. supply of melting resin is made. 

[0040] Hereafter, the optical receiving set concerning other operation gestalt en of this invention 
is explained, referring to drawing 3 - drawing 9 . In these operation gestalt a jack per line is 
given to the configuration section corresponding to the 1 St operation gestalt and the operation 
gestalt preceded and explained, and the detailed explanation is omitted in it. 

[0041] Drawing 3 shows the optical receiving set concerning the gestalt of operation of the 2nd 
of this invention. With this operation gestalt. the location and structure of an optical fiber 50 
differ from the 1st operation gestalt If it explains in full detail, the edge 51 of an optical fiber 50 
will deflect in the direction parallel to light-receiving side 21a to the kght sensing portion 21 of 
the photo detector chip 20. and a lightwave signal wi» carry out incidence at the include angle 
which inclined from the edge 51 to light-r^eiving side 21a so that it might mention later. With 
this operation gestalt although the axis of an optical fiber 50 makes a right angle to light- 
receiving side 21a. end-face 51a of an optical fiber 50 does not intersect perpendiculariy to an 
axis, but it inclines. This inclined end-face 51a has turned to the kght sensing portion 21. 
[0042} Although the operation of the optical receiving set concerning the gestalt of the 2nd 
operation is the same as that of the 1st operation gestalt the optical paths of the signal light L 
differ, end-face 5 1 a (interface between an optical fiber 50 and transparence resin 60) toward 
which, as for the signal Kght L the optical fiber 50 inclined as the alternate long and short dash 
line of drawing 3 showed when explained in full detail — setting — being refracted — 
transparence resin 60 — a passage — a kght sensing portion 21 — incidence is carried out at 
the include angle which inclined in light-receiving side 21a. Although the great portion of quantity 
of Kght of a lightwave signal is changed into a light sensing portion 21 and close is changed into 
an electrical signal, a part is reflected by light-receiving side 21a. However, since this reflected 
Kght goes to an opposite hand with end-face 51a of an optical fiber 50. it does not return to an 
optical fiber 50. Consequently, the system fsiajre and signal-transmission property degradation 
resulting from reflective return Kght can be reduced. 

[0043] Drawing 4 shows the optical receiving set concerning the gestalt of operation of the 3rd 
of this invention. It is the same as the 2nd operation gestalt at the point in which a lightwave 
signal carries out incidence at the include angle toward which the edge 51 of an optical fiber 50 
was deflecting in the direction parallel to fight-receiving side 21a. and inclined from the edge 51 
to light-receiving side 21s to the fight sensing portion 21 of the photo detector chip 20 with this 
operation gestalt With the 3rd operation gestalt. end-face 51a of an optical fiber 50 Kes at right 
angles to an axis, and the axis in an edge 51 inclines to light-receiving side 21a of the photo 
detector chip 20. 

[0044] In the gestalt of the 3rd operation, as the alternate long and short dash line of drawing 4 



inclines to the light-receiving side of the light sensing portion 21 of the photo detector chip 20. 
end-face 51a of an optical fiber 50 inclines to an axis. Since this structure combines the 
description section of the 2nd and 3rd operation gestalt and can just be going to understand that 
operation easily from operation explanation with the 2nd and 3rd operation gestalt it omits 



51a of an optical fiber 50. and a lightwave signal L passes along transparence resin 60. and 
carries out incidence at the include angle which inclined in fight-receiving side 21a of a light 
sensing portion 21. Although a part of lightwave signal L reflects by this light-receiving side 21a. 
similarly ( the 2nd operation gestalt ] it does not roturn to an optical fiber 50 
[0045] Drawing 5 shows the optical receiving set concerning the gestalt of operation of the 4th 
of this invention With this operation gestalt. white the axis of the edge 5 1 of an optical fiber 50 



[0046] Drawing 6 shows the optical receiving set concerning the gestalt of operation of the 5th 
of this invention. With this operation gestalt. the edge 51 of an optical fiber 50 extends in light- 
receiving side 21a of the light sensing portion 21 of the photo detector chip 20. and parallel, and 
is embedded to transparence resin 60. and that end-face 51a inclined to the axial center, and 
has turned to the opposite hand of a light sensing portion 21. Moreover, the metal reflective film 
52 (reflective means) is attached to end-face 51a. 

[0047] As an alternate long and short dash line shows drawing 6 . it is reflected by the reflective 
fikn 52 attached to end-face 51a. and the light which has passed along the optical fiber 50 
passes along the inside of the edge 51 of an optical fiber 50. it carries out outgoing radiation 
toward a light sensing portion 21 from the peripheral surface, and it carries out incidence to a 
Kght sensing portion 21 through transparence resin 60. 

[0048] In the optical receiving set of the 5th operation gestalt. an optical fiber 50 can be 
arranged to the flat surface and parallel by which the photo detector chip 20 and the circuit 
boards 30 and 40 are arranged, and miniaturization of equipment, especially thinning can be 
realized. 

[0049] Drawing 7 shows the optical receiving set concerning the gestalt of operation of the 6th 
of this invention. With this operation gestalt. the point which added the amplifier chip 70 differs 
from the 1st operation gestalt The amplifier chip 70 makes Hush at the support base 10 mostly 
with the photo detector chip 20 and the cireuit boards 30 and 40, and is being fixed to it. The 
amplifier chip 70 is arranged between the photo detector chip 20 and the signal output circuit 
substrate 40. and has the electrode pad 71 of photo detector chip 20 approach, and the 
electrode pad 72 of signal output circuit substrate 40 approach. The electrode pad 7 1 and the 
electrode pad 23 of the photo detector chip 20 are connected by the bonding wire 103 (the 2nd 
bonding wire), and the printed conductor 45 of the electrode pad 72 and the signal output circuit 
substrate 40 is connected by the bonding wire 104 (the 2nd bonding wire). In addition, a DC bias 
is supplied also to the amplifier chip 70 from a power circuit 32 through the bonding wire which is 
not illustrated, and an amplifier drives. After the electrical signal from the photo detector chip 20 
rebys a bonding wire 103. goes into the amplifier chip 70 and is amplified here, it relays a 
bonding wire 104. goes into the signal output circuit 42. and is further outputted from the signal 
output terminal 46. 

[0050] ki the optical receiving set of the 6th operation gestalt. while transparence resin 60 
closes a bonnet and all the bonding wires 101.103.104 for all the fields of the photo detector chip 
20 and the amplifier chip 70. and the field where substrates 30 and 40 were limited, an optical 
fiber 50 and the photo detector chip 20 are combined optically and mechanically. With this 
equipment, it becomes possible to carry out accumulation mounting also of the magnification 
function, and advanced features of equipment can be attained. 

[0051] In the optical receiving set of the 6th operation gestalt mentioned above, a demodulator 
chip may be equipped instead of the a mpl i fier chip 70. In that case, it becomes possible to carry 
out accumulation mounting also of the recovery function, and advanced features of equipment 



[0052] Drawing 8 shows the optical receiving set concerning the gestalt of operation of the 7th 
of this invention. With this operation gestalt the point which added the demodulator chip 80 
other than the amplifier chip 70 differs from the 6th operation gestalt of drawing 7 . The 
demodulator chip 80 makes flush at the support base 10 mostly with the photo detector chip 20, 
the amplifier chip 70. and the circuit boards 30 and 40. and is being fixed to it. The demodulator 
chip 80 is arranged between the amplifier chip 70 and the signal output circuit substrate 40. and 
has the electrode pad 81 of amplifier chip 70 approach and the electrode pad 82 of signal output 
circuit substrate 40 approach The electrode pad 81 and the electrode pad 72 of the amplifier 
chip 70 are connected by the bonding wire 105 (the 2nd bonding wire), and the printed conductor 
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45 of the electrode pad 82 and the signal output circuit substrata 40 is connected by the 
bond** vrr0 'OS (the 2nd bonding wire). In addition, direct- current bias is supplied also to the 
demodulator chip 60 from a power circuit 32 through the bonding wire which is not ilkutrated. 
and a demodulator drives. 

[0053] After the electrical signal from the photo detector chip 20 relays a bono5ng wire 103. goes 
into the amplifier chip 70 and is amplified here, the baseband signaling which relayed the bonding 
wire 105. went into the demodulator chip 80. got over here, and was acquired relays a bonding 
ware tOG. and it goes into the signal output circuit 42. and is further outputted from the signal 
output terminal 46. 

[0054] k» the optical receiving set of the 7th operation gestalt while transparence resin 60 
closes a bonnet and afl the bcrvang ww-es I01.I03.10S.I06 for al the fields of the photo detector 
ohe? 20. the amplifier chip 70. and the demodulator chip 60. and the field where substrates 30 
and 40 were limited, an optical fiber 50 and the photo detector chip 20 are combined optically 
and mechanically. With this equipment, it becomes possible to carry out accumulation mounting 
of a recovery function and the magnification function, and much more advanced features of 
equipment can be attained. 

[0055] »> the 6th operation gestalt. IC chip containing an amplifier and a demodulator may be 
used instead of the magnification chip 70. In this case, structure becomes being the same as 
that of the 6th operation gestalt of drawing 7 . and that operation becomes being ahnost the 
same as that of the 7th operation gestak of drawing 8 . 

[0056] Drawing 9 shows the optical sending set concerning the gestalt of operation of the 8th of 
this invention. The optical receiving set and configuration of the 1st operation gestalt which 
show this operation gestalt to drawing t are alike. That is. it has composition which transposed 
the photo detector chip 20 to the light emitting device chip 120 of a surface-emitting type, and 
transposed the signal output circuit substrate 40 to the signal input circuit substrate 140. 
[0037] While the light emitting device chip 120 consists of for example, light emission diode, a 
laser diode, etc, having a dimension comparable as the photo detector chip 20 and having a 
Gght-emitung part 121 in the center, it has the electrode pad 122.123 (1st [ the ]. 2nd electrode 
pad) right and left 

[0058] The signal rout circuit substrate 140 has the signal input circuit t42 established in the 
substrate body 141 and this substrate body 141. This signal input circuit 142 is for sending an 
electrical signal to the light emitting device chip 120. and has the printed conductor 1 45 on the 
field of the substrate body 141. end the component part (not shown) for which the versatility 
connected to this printed conductor 1 43 is needed. Connection **** is prepared in the signal 
rasut circuit 142. and the signal input terminal 146 is formed in the substrate body 141 near the 
tide edge of the opposite hand of the light emitting device chip 120. The signal input circuit 
substrate 140 has the dimension comparable as the signal output circuit substrate 40 of the 1st 
op era tion gestalt. 

[0059] The light emitting device chip 120 is connected to the power circuit 32 through the 
bond** wire 101 (the 1st bonding wire). That is. the end of a bonding wire 101 is connected to 
the electrode pad 122 of the light emitting device chip 120. and the other end is connected to 
the printed conductor 35. 

[0060] The fight emitting device chip 120 is connected to the signal input circuit 142 through the 
bond** wire 102 (the 2nd bonding wire). That is. the end of s bonding wire 102 is connected to 
the electrode pad 123 of the light emitting device chip 1 20. and the other end is connected to 
the printed conductor 145. 

[0081] The edge 51 of an optical fiber 50 sets spacing in the light-emitting part 121 of the light 
emitting device chip 120. and stands face to face against it With this operation gesteK. the axis 
of the edge SI of an optical fiber 50 bes at right angles to luminescence side 121a of the light" 
emitangpart 121 of the light emitting device chip 120 (the normal of luminescence side 121a and 
parallel are made). End-face 51a of an optical fiber 50 lies at right angles to the a a is. and 
confronts each other in luminescence side 121a and front- 

[0062] Since closure of the bonding wire 101.102 by transparence resin 60 and optical and 
mechanical association with the light emitting device chip 120 by transparence resin 60 and the 
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120 are connected by the bonding wire 103. and the printed conductor 1 45 of the electrode pad 
172 and the signal input circuit substrate 140 is connected by the bonding wire 104. k» addition, 
a DC bias is supplied also to the amplifier chip 1 70 from a power circuit 32 through the bonding 
wire which is not illustrated, and an amplifier drives. After the electrical signal from the signal 
input terminal 1 46 relays a bonding wire 1 04. goes into the amplifier chip 1 70 and is amplified 
here, it relays a bonding wire 103. goes into the light emitting device chip 120. and is transformed 
into an electrical signal here. 

[0071] In the optical sending set of the 1 3th operation gestalt while transparence resin 60 
closes a bonnet and all the bonding wires 101.103.104 for all the fields of the light emitting 
device chip 120 and the amplifier chip 170. and the field where the substrate 30.140 was limited, 
an optical fiber 50 and the light emitting device chip 20 are combined optically and mechanically. 
With this equipment, it becomes possible to carry out accumulation mounting also of the 
magnification function, and advanced features of equipment can be attained. 
[0072] In the optical receiving set of the 6th operation gestalt mentioned above, a modulator 
chip may be equipped instead of the amplifier chip 170. in that case, it becomes possible to carry 
out accumulation mounting of the modulation function, and advanced features of equipment can 
be attained. 

[0073] Drawing 15 shows the optical sending set concerning the gestalt of operation of the 1 4th 
of this invention. With this operation gestalt. the point which added the modulator chip 180 other 
than the amplifier chip 170 differs from the 1 3th operation gestalt of drawing 1414 . The 
modulator chip 1 80 is arranged between the amplifier chip 1 70 and the signal input circuit 
substrate 140. and has the electrode pad 181 of amplifier chip 170 approach, and the electrode 
pad 182 of signal input circuit substrate 140 approach. The electrode pad 181 and the electrode 
pad 1 72 of the amplifier chip 170 are connected by the bonding wire 105. and the printed 
conductor 1 45 of the electrode pad 1 82 and the signal input circuit substrate 1 40 is connected 
by the bonding wire 106. In addition, direct -current bias is supplied also to the modulator chip 
1 80 from a power circuit 32 through the bonding wire which is not illustrated, and a modulator 
drives. 

[0074] After the electrical signal from the signal input terminal 146 relays a bonding wire 10S. 
goes into the amplifier chip 170. after relaying a bonding wire 106. going into the modulator chip 
180 and becoming irregular here, and rt is amplified here, it relays a bonoVig wire 103 and goes 
into the light emitting device chip 1 20. 

[0075] In the optical sending set of the 1 4th operation gestalt. while transparence resin 60 
closes a bonnet and all the bonding wires 101.103.105.106 for aH the Fields of the light emitting 
device chip 1 20. the amplifier chip 1 70. and the demodulator chip 1 80. and the field where the 
substrate 30.140 was limited, an optical ftber 50 and the light emitting device chip 120 are 
combined optically and mechanically. With this equipmen t , it becomes possible to carry out 
accumulation mounting of a modulation function end the magnification function, and advanced 
features of equipment can be attained. 

[0076] In the 13th operation gestalt, IC chip containing an amplifier and a demodulator may be 
used instead of the magnification chip 70. In this case, structure becomes being the same as 
that of the 1 3th operation gestalt. and that operation becomes being almost the seme as that of 
the 14th operation gestalt. 

[0077] 

[Effect of the rtvention] Since the edge, photo detector chip, or light emitting device chip of an 
optical fiber was combined opticeBy and mechanically by transparence resin according to the 
optical receiving set of this inven ti on, and the optical sending set as explained above, the 
cutback of components mark, cost reduction, and an equipment size miniaturization can be 
attained. Moreover, since transparence resin serves also as closure of a bonding wire, it can aim 
at improvement in productivity. And there is no transmission failure of the lightwave signal in the 
optical path between the edge of an optical fiber, a photo detector chip, or a light emitting device 
chip. Furthermore, since transparence resin does not cover all the fields of a power circuit 
substrate and the signal I/O circuit board, it can save a resin ingredient. 



edge 51 of an optical fiber 50 are the same as the 1st operation gestalt they omit explanation. 
[0063] The light emitting device chip 120 will be in an actuation condition in response to the 
direct-current bias from a power circuit 30. An electrical signal relays the signal input terminal 
146. the signal input circuit 142. and a bonding wire 102. goes into the light emitting device chip 
120. and is changed into the lightwave signal with which an electrical signal consists of 
microwave or a sub mi cr owave band signal here. As the alternate long and short dash line arrow 
head of drawin g 9 R> 9 shows, outgoing radiation of the signal light L is carried out from a light- 
emitting part 121. it passes along transparence resin 60 and incidence is carried out to an optical 
fiber 50. 

[0064] Drawing 10 shows the optical sending set which makes the gestalt of operation of the 9th 
of this invention With this operation gestalt it cSffers from the 8th operation gestalt in that end- 
face 51a of an optical fiber 50 inclines to the normal of the axis and luminescence side 121a. 
[0065] A part is reflected, although incidence of the lightwave signal discharged from the light- 
omitting part 121 is carried out to end-face 51a of an optical fiber 50 as an alternate long and 
short dash line shows to drawing 10 . Since end-face 51a inclines, this reflected Hght cannot 
return to a light-emitting part 121. but can reduce the nonconformity of the light emitting device 
chip 1 20 of operation resulting from reflective return light system failure, and signal- 
transmission property degradation. 

[0066] Drawing 1 1 shows the optical sending set which makes the gestalt of operation of the 
10th of this invention. With this operation gestalt although end-face 51a of an optical fiW 50 
Res at right angles to the axis, the axis of an optical fiber 50 inclines to luminescence side 121a. 
consequently end-face 51a inclines to the normal of luminescence side 121a. Other 
configurations are the same as that of the 8th operation gestalt With this operation gestalt fete 
the 9th operation gestalt even if a part of lightwave signal from a light-emitting part 121 is 
reflected by the end face, since end-face 51a inclines to the normal of luminescence side 121a. 
it does not return to a light-emitting part 121. 

[0067] Drawing 12 shows the optical sending set which makes the gestalt of operation of the 
11th of this invention. With this operation gestalt end-face 51a of an optical Fiber 50 inclines 
with the axis. and. moreover, the axis of an optical fiber 50 inclines to luminescence side 121a. 
Consequently, end-face 51a inclines to the normal of luminescence side 121s. Other 
configurations are the same as that of the 8th operation gestalt With this operation gestalt like 
the 9th and 10th operation gestalt even if a part of lightwave signal from a light-emitting part 
121 is reflected by the end face, since end-face 51a inclines to the normal of luminescence side 
121a. it does not return to a light-emitting part 121. 

[0068] Drawing 13 shows the optical sending set concerning the gestalt of operation of the 1 2th 
of this invention. With this operation gestalt the edge 51 of an optical fiber SO extends in 
luminescence side 121s of the light-emitting part 121 of the light emitting device chip 120. and 
parallel, and is embedded to transparence resin 60. and that end-face 51a inclined to the axial 
center, and has turned to the opposite hand of a light- emitting part 21 . Moreover, the metal 
reflective film 52 (reflective means) is attached to end-face 51a. This structural feature 
resembles the optical receiving set shown in drawing 8 . 

[0069] As an alternate long and short dash brie shows drawing 13 . incidence is carried out from 
the peripheral surface of the edge 51 of an optical fiber 50. it is reflected by the reflective film 
52 attached to end-face 51a through this edge 51 interior, and the lightwave signal discharged 
from the light-emitting part 121 is sent to the core layer of an optical fiber 50. In the optical 
sendatg set of the 1 2th operation gestalt an optical fiber 50 can be arranged to the flat surface 
and parallel by which the light emitting device chip 120 and the circuit board 30.140 are arranged, 
and miniaturization of equipment especially thinning can be realized 

[0070] Drawing 14 shows the optical sending set concerning the gestalt of operation of the 13th 
of this invention. With this operation gestalt the point which added the amplifier chip 1 70 differs 
from the 8th operation gestalt. The amplifier chip 1 70 is arranged between the light emitting 
device chip 1 20 and the signal input circuit substrate 140. and has the electrode pad 1 71 of light 
emitting device chip 120 approach, and the electrode pad 172 of signal input circuit substrate 
140 approach. The electrode pad 171 and the electrode pad 123 of the light emitting device chip 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ]] ft is the partial cross-section side elevation showing the optical receiving sat 
co n c erning the testa* of operation of the 1st of this invention. 

[Drawing 2] tt is the top view showing the actual size of the avalanche photodiode as a photo 
detector chip used for the 1st operation gastatt. 

[Prewar 3] H is the partial cross-section side elevation showing the optical receiving set 
con c erning the gestaft of operation of the 2nd of this invention. 

[Drawing 4] ft is the partial cross-section side elevation showing the optical receiving set 
concerning the gestaft of operation of the 3rd of this invention. 

[ Drawing 5] It is the partial cross-section side elevation showing the optical receiving set 
concerning the gestaft of operation of the 4th of this invention. 

[ D r awing 6] tt is the partial cross-section side elevation showing the optical receiving set 
con ce rning the gestaft of operation of the 5th of this invention. 

[Drawing 7] h is the partial cross-section side elevation showing the optical receiving set 
concerning the gestatt of operation of the 6th of this invention. 

[Draw ing 8] It is the partial cross-section side elevation showing the optical receiving set 
con c erning the gestaft of operation of the 7th of this invention. 

[Drawing 9] It is the partial cross-section side elevation showing the optical sending set 
concerning the gestaft of operation of the 8th of this invention. 

[Drawing tO] tt is the partial cross-section side elevation showing the optical sending set 
concerning die gestaJt of operation of the 9th of this invention. 

[Drawing It] It is the partial cross-section side elevation showing the optical sending set 
concerning the gastatt of operation of the 10th of this invention. 

f Drawing 121 It is the partial cross-section side elevation showing the optical sending set 
con c erning the gestaft of operation of the 1 1th of this invention. 

(Drawing 13] tt is the partial cross-section side elevation showing the optical sending set 
concerning the gestaft of operation of the 12th of this invention. 

[Drawing 14] It is the partial cross-section side elevation showing the optical sending set 
concerning the gestaft of operation of the 13th of this invention. 

[Drawing 15] It is the partial cross-section side elevation showing the optical sending set 
concerning the gestaft of operation of the 14th of this invention. 

[Drawing 18] It is the partial cross-section side elevation showing the conventional optical 



[Description of Notations] 

20 Photo Detector Chip 

21 Light Sensing Portion 
21a Light-receiving side 

22 1st Electrode Pad 

23 2nd Electrode Pad 

30 Power Circuit Substrata 

31 Power Circuit 



32 Power Supply Terminal 

40 Signal Output Circuit Substrate 

42 Signal Output Circuit 

48 Signal Output Terminal 

50 Optical Fiber 

51 Edge of Optical Fiber 

51a The end face of an optical fiber 
60 Transparence Resin 

70 Amplifier Chip (IC Chip). Amplifier and IC Chip with a Built-in Demodulator 
80 Demodulator Chip (IC Chip) 
101 1st Bondrtg Wire 
102-108 The 2nd bonding wire 

120 Light Emitting Device Chip 

121 Light-omitting Part 
121a Luminescence side 

140 Signal Input Circuit Substrate 
142 Signal input Circuit 
148 Signal Input Terminal 
170 Amplifier Chip (IC Chip). A 
180 Modulator Chip (IC Chip) 



I, Amplifier and IC Chip with a Built-in Demodulator 
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Abstract of JP2002076376 
PROBLEM TO BE SOLVED: To achieve 
miniaturization of an optical receiving device 
and an optical transmitting device, reduction of 
a cost and the like. SOLUTION: A 
photodetector chip 20, a power supply circuit 
substrate 30 and a signal output circuit 
substrate 40 are disposed on the same plane. 
The photodetector chip 20 and a power supply 
circuit 32 of the power supply circuit substrate 
30 are connected by a first bonding wire 101 , 
and the photodetector chip 20 and a signal 
output circuit 42 of the signal output circuit 
substrate 40 are jointed by a second bonding 
wire 102. A part of the power supply circuit 
substrate 30, a part of the signal output circuit 
substrate 40 and the photodetector chip 20 are 
covered with a lump of transparent resin 60. 
The transparent resin 60 seals the first and 
second bonding wires 101, 102, fixes an end 
51 of an optical fiber 50 in buried state and fills 
an optical path of an optical signal between the 
end 51 of the optical fiber 50 and a light 
receiving part 21 of the photodetector chip 20. 
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2. 2 3 0nnfctt*<c/h3i>. a**, ******* 

20iLt, p i nV* b #4 F-P? * h h^>i^ 

* h^*-F*7t h h **>^X*fc/jN<*fr**7*-C 

**9&*ff'** F«>nM^3ir^ 40 
[0 02 5] »jS0»S«3O». S«*»3 1 <?:, C 
0>S«**3 1 6CRC*6ftfc*fltBK3 2 £«x.TC> 
5. mt©IsIK3 ****** 7*2 OCCjKift^^T 

ens>j«<* 3 5 <h . c(DEnJ5iJ«<*3 5&cs^^n^«^<o 
6ccs«*<*3 i«:««siia*3 etfiVtfif 6*vct»*. 

C<D^I©S5*3 6«. *l«W^Ur*jtr@B3 2«*« 

3 6 « % S«*#3 1 CCfct,»r***** * 7*2.O0g 50 
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[002 6] ft-^aj*(El2SS® 4 0 tt % S^*»4 1 
<b. C(Dlfi*ft4 16CRW6tifc«-9UiA'Hl»4 2* 

mti^. c<Dmmtitj®3&4 2«> ****** 7* 

2 0^6<Dm^m^*W^T^/c«)Cr)*>(Dr^0. sts 
#f*4 1 ©ffi±<DEPEJ*g{*4 5 £ . C <DEP^Jzg# 4 5 CC 

*WLrt*4. StS*<*4 l«C»«^m*4SS*4 6 3&sR 

4 2 32r>6<D«afl^%. «ti«^or«*B^^tii^r s 

/cc£©fc(Dr£>£. ft#m#S*4 6tt, S«*^*4 1 
cc*5i>r***** * 7*2 0 ©J^«JO«lj3lt2«tCRW 

[0027] m®l5lKSS3 0 ^^O'ft-JtW^dlKSS 
4 0H ****** 7*2 OCD^ffi (—30. 5 mm- 
1. Omm) CCtk^TiS^CC^:* < . i&CC— 35-2 

[0 02 8] ****** 7*2 0 ^>f^ 

t ioi aii>fv>^^) *^or««nsiR 

3 2ccsa«3ti"cc»*. Ttt*>%. i^?^ 

1 0 1 (D— iSfci:***** * 7* 2 0 CE)ffi/^ * F 2 2 CC 
[0 02 9] ****** 7*2 Ott, #>7W>y7^ 

o 2 (u***2#>f^ >y-7 -/-*?-) ^iri^ffi^ 
Hj84 2tcsaisn-ru^4. -r«c *>**•>* ;K>fw>*7 

+> 1 0 2 <D-*8tt***** * 7*2 0<DH@^ * F 2 
[0 0 3 0 ] *>TW >^7^t 1 0 1 , 102tt, K 

[0 03 1 ] ****** 7*2 0<D**gfS2 l«Ctt, * 

355 ***** * 7^2 0(0**^2 1©* 

*M2 1 a il3?ltl^o *7 r -T^'5 0©ig®5 1 
*©«S<!:ia-2Ut*J0, **S2 1 aiSiEM 

[0 03 2] ****** 7*2 0©£SS^<h, £^CD(HI 
■*SS«3 0, 4 OCC *sW €>****** 7*2 O^O^i 

««, — *cwa*ji»iii6 occcfcoa^n-ci^o cos 

WfltRS 6 OCCJ:0. *7T-f^5 0©*S8SB5 1 4*** 
***7*2 0<b^*^W4dJ:Cf««WOC*S^$n^. o 

*7W^5otD«as5 l^a'tflfflBgeoccia** 

iWttStBESh, 1 4******7'2 0 <!: 

?*§^/ii6 0K£D*>fw>y7^1 0 1. 10 2*s 

[0033] mssft&m&moM&owBttn&miT 

Zt. ******7*2 0t*)5S«3 0. 40<b<h4>CClt 
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W<5 0<Dffigf55 1 *(4aft«>b-CS*»2 i tcztm 

/ctt£3fcSB2 HCftttTiHT-f £. 4*s, *8aH8JJS<Z>SS 
T&lC;*? r -f ><5 0 CMSWiWIIBrtCCjfAly-C *> Jt 
t>. C©«H*tttJI86 0tt. #>f^>y7-/tl0 1, 
10 2*015 J: 5«ci/rK*«D, WtT4. 

[0034] mmmifi6othx\t. i?msftf*{E«T 

CO 0 3 5 ] feLhOJ: 5«c«j«S*ift:3»fii8a©»ffi 
*SWrr4. miSlgl8S3 0*>6#>5w + l 0 

l^Lt, »iaR^9^2ow:a«^-fT^*««i& 

2 0±<MKt»2 ijcas*-*-*. «HS^9^2 0-C 
ott»6n/c^§^«, ^'>f^>^7^f 102*) 

[0 03 6 ] «±©J: 5«c**»»MKcJ:ti« % &W® 

me or*77^<5o©a»5 1 ^2 

ttft»9*>. *7r-f^5 0*IEKCC{aa*«)L/ctfc«*C 30 
[0 0 3 7 ] a«Wfl86 0«. #>f^ >^7>f 

1 101, io 2<DM±i>mt2xi6*) % m&ffiBioymw 

"Tttfo*. #>f^>y^tl 0 1, 102<Dttlt£ 

S8B<D<fc5«:* ^>f^>^9>ff 1 0 1 , 102^ 
±f &mmtfi&y r<t'* 5 0 (DfflgP5 US*3R^f7 40 
^2 0©lffl(D*»CCASC<!:CC«fc4j6M^oeS6»S(D 

[0 0 3 8 ] j89MfM§6 0 tt, S«3 0 . 4 O^^gtS 

oi. i o 2*f*±r5«:ai«i«cciBebr*so, tt 
^36, a*aa^4 6*«a?B»iB6o^6!»tirc^r. 
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[0039] aofflSMf 6 o ««@8S3 2 , m^&t> 

0384 2<0«^gfc D DO— S*fctt*»*»itl,T 

i<\ SHU? 3 6 . ffl^JSW^ 6 t££9H8tJ!g6 0 Ctcfc o 

r«±Stl-Cfe<fclr^ COfltetCtt, 8^-3 6, 4 6CC 

[0040] tiT, *«w©fls©jat»»ec«*>s*« 

CO 0 4 1 ] B3tt, ^§m<Om2<0^<OmSAC%i^ 

o©^*sj:c«iia^»iitMi*«ii»«t*. *arr* 

3fc:7 7 -fM5 0<DJS8B5 1 i^^tm^^ yy'2 0<D 
&%M2 1CC#U"C, St£®2 1 aiW«t*fiIlc(||» 
Or*>9, fSirrScfc^KSJWS 1 3^65*382 1 ate 

» ur«» ufeftarjew^AJW-r * J: 5 (Ctt o X C> 

*jUBBJirtt. *7r-f^5 0©«tStt«*ffi2 

1 a<C#OTKA£tt-r**, *77-//<5 0«II5 1 

£4b/ci£ffi5 1 a«$3fe352 1 
[0042] »2<Dm6C0»J8CC«t>**$m«a<Of¥ 

*Lte, *7 7^5O0^L«I5 1a (*? r 
^5 0<fc^«BI6 0©ffl<D#ffi) CCteOT. SJrL 
T»W#llg6 0 St£SB2 lCD§7fe®2 1 aCCtf 

^4U/cftgrA*fT^>o Tfeft^CD^SCDA^^STfe^ 

2 1 «CAor*SHa-^CC^»3ti4^. — aM*S36ffi2 

0©^®5 1 a tttSSsflBCCiei^^or, *7t^<5 

[ 0 0 4 3 ] H 4«, #«WO* 3 ©««<D?BJ8CC«to 

0CD«&a55 l^S**^v^ r 2 0<D«feaP2 1 &C*tL 
r. «I2 1 a£Wtt^CC««bT*J9. 
l*i6S*ffi2 1 afic*rLr«*4l/fellKr?6fi^A 

mrzgL-ciz. m2mtmmtmov^^>o m3mnm 

S8r«, *7r -f^5 0<D^®5 1 a^tt^iil^Or 
0 , 5 1 r ©•fc&WBHR-f ^ ^'2 0 cos*® 
2 1 a<C»LTHMLTl>&. 

[0044IS3 ©3l«i(D»«r « % m 4 CO— MiMWC 
^-Tcfc^K:, %il#L^ *7r^5 0(DSI5 1 a 
*>6ffl«r«rtf*>r«:ffi»Ora?8«)li6 0*a9. §* 
SB 2 lcO§7feM2 1 aCCfiWUfeftK-CAWr*. 
#LCD— a*5C<DS*ffi2 1 atfiBtSJ&J, ^2HSfi 
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[ 0 0 4 5 ] m 5 te, *&W<Dm 4 (DHJfe<Dff^CC<&*> 
0CDES95 5 l<DlfcS;^^:lRT^^^2 0CDS*gB2 1 

[ 0 0 4 6 ] B 6 ##PJ§CDSfl 5 (DSOS^SCCffife 
(XD4SSP5 1**^***9 7*2 OCD^SfJ 2 1 

S2 i ai¥ffccscxraw«ii6 0K:a»ji*nr*5 
[0 04 7] H6cctec>r— *JM»r^T<t^«:. *7 

r -//<5 0*aor#A:*ti*8ffl5 1 aCC^en/cS 

«®52ras*^n. *7r-f^5o©!jW5irt*a 

B§6 0£iIor§7fcS(52 1 CCAMT^o 20 
^5 0£, §*IR-¥-^^^2 0R^lD|8SS«3 0 t 4 0 

*#5«!R»*5vr. cojUBBM-ctt. ■Jftts**:*' 

7 0*«»l/fc.***Wl WIS* 9 

7'7 0«, 3t^-*10CC v 7 7*2 0, fn* 

ffiS«3 0. 4 0iCiC3SB— *ttl/rHEStirt^. 

Wag* v 77 o ^t*** * 7*2 o ift-^m^iHi 30 

KK«4 0<t(DPJJ6CiBiB3tir*J0. S*^7 7'2 
0gF9(D1I@^9 K7 1 i ft ^ffi^[Hl^SS 40f0© 
IgM'^ F7 2^ltl^o *ffi'<9 F7 i tgytm 
^ 77'2 0(DiiA 7 F2 3«, sJOfw >77^1" 

i o 3 (^2^>f r ^ >77^-w tc<toi8tts<i, n 

§^* v F 7 2 ift#ffi^iaBa«4 0OEn»Ja»»4 5 
«, >^-7^-M 04 (SSI2*:>7"w >^7^ 

>^7^^%^0r*iHS!B3 2^6»"HS^v ^"7 0 

#***9 72 ofrh&m&mmz. a 

+ 1 0 3***L-C*«B^^^7 0CCAO, C Ct* 
^nt^6^>f^>y7>ftl 0 4^r*«L-Clf-^ 
B-:*BB4 2tCA9* S 6CC«-9ttA*SFF-4 6^6ffl* 

[0050] ^6n«fi^«<D7fes^«st?«, mmm 
6 o *#*** v 7*2 o i«iss^ 9 77 o 

^<h, SS3 0. 4 0©BUeSftfc«tt*«l\ ^TCD 
#>tw >77^i=> 1 0 1 . 1 0 3. 1 0 4£tl±T>E> 
<t<bfcCC, #7r^5 0<fcS****9 72 0.<!:*# 50 
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[0 0 5 1 ] «»Ufc»6 JW»«©5l««S6*CC*iCi 

■c. »w^^^7oo«*>oec«>w^^^*iMi/ 

[ 0 0 5 2 ] B 8 «, *WfVO%l (Z>jlttOJBJBCC«*> 

iASBttB*^?. c©jg»jg«"Ctt, «?-;7' 
7 ocDteccmmg^ -^8 0 *fttnute**«ia7 ©we 

ffit9g*9 7*8 0te, j^-xi 

occ, s*s^7 7*2o, *8s^^7o, mmm 
«30. 4 o<h««B— ««cLrH£Stirc»s. mm 

8*9:78 0K. *9fflS*5r^7 0<b«-^UJ*l38SSS 
4 0i<DIBCCB8S4irfcO. »(Bf^70»DO 
SB'*? F8 1 £ft#tti:ailIK"S«4 0»*9<D»S'*9 
F8 2*W0rc^. SB"'? F8 1 <t*9*Sg*9 77 
OOSS'*? F7 2tt. ^>f^>^7^tl05 (SB 
2#>fw >y*7-f+) CCJ:0Jg^^n. «&rC<7F8 
2t*#BJ*BH«S4 0©BllWa»*4 5«. 
>y7^ftl 0 6 (Ig2tf >r * ir) CCcfcDS 

jRsnri»4. tt*5. ia^uftc>#>*^ >77^*% 

^l/rtlBI3 2 *>6fgP12£* 9 7*8 0 CC fcffi*/* A 

[0 05 3] :g**** ^ 7*2 0 ^6<0««M#». * 
>**>77-<i*l 0 3**«L-r**BS*9^7 0CC 

ao, cct^estit^^f -f >^9-/t i o 5 
***uraiiBS*9 7 r 8 occao. ccrmPi^nr 

»6n^-XM'> KffW^f^ >^7>ft 1 0 6 

t-4 6^e>a^^n^o 

[0054] *7|IM«lB€>*SfMg«r«. SnWBS 
6 0**. ***** 9*72 0. *ttt8*9 77 0. SSI 
8*^7*8 0©^a«t. SS3 0. 4 0(D(*IS^n/c 

ffiA^Btv ^ro^>f^^ > 77 1 0 1. 10 

3. 1 05. 1 06^*J±f ^iifcCC, «7r -f/<5 

o is**** 9 7*2 o <h **^w. Btcntcts^r 
[o o 5 5 ] memm^Oo^x. ma^^^i o<o 

RiiKKfC JtB84«BBi**trI C*9 7*ffl^T 
^CO, ^(Dffffl'Jl38<D^7^^<b«^[5j«<b^ 
[ 0 0 5 6 ] M 9 tt, **^<D^8 (DlBSfeCD^JSCC^to 

*^** 9 72 0 ^E^McD^TfcJR** 9 7 1 2 0 CC 
ft^ffi^|n|[iSS^4 0 ^fi-^A^lHlKS« 1 
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[0 057 ] ft$3k=f-*v-f\ 2 Ott. mZU^J hi 
^ *^ 3 >#-f F. U-1fy-f*-F«*>6tt0, 

SPl 2 1 £WTS<b<ti>K: 4 fc&Kmg'^ F 1 2 2 , 
12 3 (SHI, K) 
[0 058] ft-^A^@KS« 1408, 1 4 

1 <l . c<dss*(* i 4 i ccrw e>n/ctt^A*0K 1 

42^Win^. CCDfl-^A^ESS 1 4 2«. 

1 4 1 ©ffi±©HWWW* 1 4 5 t . C QETOHM* 

1 4 BtcssKsn^s^cD^vstsn^^gK!, fla^ 

UftCO i*SLt(,»4. 3S«*f*l 4 1 CCtt, 
^Jlpjffi 1 4 2CCS^$n^fi^A^T 14 6^ ^ 

? ? i 2 o <DJS3*wj©ffj«a««:a^ *>ftri> 

m-^A*0SSS« 1 4 0 « % ^1 HSfiJBffi^fs-^ai 

4 o 4 raatto^i* * w u r t > s . 

[0 0 5 9 ] ^JR^^'l 2 Ott, #>7M>? P '7 
101 (Sl^*>f^>^7^t) £:*>LT1I®[5] 

&S3 2KU&£3ftTi>So -r&fc>^. >y*-r 

tlOl ©-aiiRjHR^f 7 7*1 2 0 ©1®^* ^ F 1 

2 2 CCS^^n, ffeffi«EPJ5iJ«f*3 5 cc««stir c» 

So 

[0 060] ftjf&i** v 7 1 20«, ^>-r^>^«7 

-/t 102 (S2^>f^ ^^Lrft#A 
«!S14 2{Cg^ntl^ e r«ct>%. *>tw> 
y«7^tl02 <£>— ««^7fe^T^ ^1 2 6<D*S'* 
v F 1 2 3tcS^$n v fl6tt»EPm*ttl 4 5CC«tt3 

fttos. 

[0 06 1 ] RiBR^* ? 7* 1 2 OOlBfcS 1 2 1 CC 
te, J67t-<^<5 0©4B»5 1 WdlB5**$l*r»«pUr 
3WOBB«r«, *7y-f^5 0<DiS355 1 <D«i 
Stt, v 7* 1 2 0 CDRftSJ 1 2 1 (D&im 1 

2 1 aiiXlt^S <»*ffil 2 1 a Wr* 
frb"C(,>S> . It? r -/^5 0«I5 1 att. 
SiiE3SL/-C*J*). 2 1 a<tKiEHr»ftUr 

1>S» 

[0 06 2] 9BWII6 0ecJ:&«K>7 r <r 1 
0 1.10 2<DMih. jHHMR6 OKia***^ 9 
yi20t*7T^^50©JW5 1i©*m •« 

So 

[0 06 3] H**^7 7'l 2 08, *«BK3 0*> 

«• fl^A^Si^ 14 6. «-^A*HH 142. * > ^ 
*>**7-f + 1 02**iUt. S^^^'l 2 0 

9<D— ^Sfi^En-CTnTJ: IKHiXM 1 2 1 *>6fcH9t3 
ft, a9!ttl96 0£99 % r -f^5 0 CCAStSft 
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So 

[ 0 0 6 4 ] 13 1 0 W, *«M©»9 CDH»<W&«*tt 
(D*gffi5 1 a^-^CDlA^^O*^® 1 2 1 aOffiRK: 

[0 06 5)^1 oec— «s«j«-c*rj:9cc, «*wi 

2 l*>6#feS*$ft/c#fI-^ *7r^50©j(I5 
1 a^<bA*hTS#, —3tti&fti*ftSo «®5 1 a** 

io r. ^R9#K*aHTS*l3«^**^l 2 OOttft 

<t#r#s. 

[006 6101 1 «. *fMQX 1 o <Dmm<D&f&% 

0<D£ffi5 1 a^CDWS<hS^L/rc^*^ *7 7 ^ 
A'SO^^mil 2 1 aCC»OT«»OT*5*K 
-eojem, a5 l a##K6BB I 2 l aOfcfcttCcator 

20 as 1 2 1 * p><oitm^<D— m»mmvB&t 3 ft r & . « 

ffi5 1 a##Bfcffil 2 1 a(Z««K:»Ur«^0tC»4 
<Dr, 2 l^R6tt^. 

[006 71lll2(t *»BB(OJ(r 1 1 <Dmfc<DimZ 

7^<5 0(0»S^»*I12 1 atc*tLrfiK4orc> 
So *©*S*. £15 1 a**#fc?fcffil 2 1 a<Dffi^CC>Pt 

&s 0 c©»»B«rtt. #9. mi ommmi&tmm 
30 «c % ^feasi 2 ifrh<oitm^<»— a*«ffirs**sft 

r4>. £15 1 a^pfeBBl 2 1 a©ffi«CC*fLr«*4 
bri^S<Dr. ^cSPl 2 l^R64l»„ 

[006 8]§i3{j 4 *mi<D& 1 2 (Dmmmm^c 

*<5 0O4S3S5 I^tB^^'I 2 OCO^fe^l 2 

i 121a <t^f icmifxammme o 

ii*ftr*s0. -E-05SS5 1 a^»WC*fl/r«*40> 
^SB2 l(DS*HIJ*|SlC*r^4. */c, £@5 1 ate 

C^So 

[006 91013 cc*$c*r— *«i»r^T<fc 9 tc, « 

2 l**6«S*3ft/c3fe®-^tt, *77^50O 
SSP5 1 (DJaffiA>6A»b. CCD£nC5 1 F^SP^ilor 
£H5 1 atc#t^e>ft/cS*t®5 2"CSS4$ft. tK? t 
-/^5 0<D=iTJlCC366ftS. ^1 29mfc&<03ti£m 
mS-Ct*. *7r^5 0*, »WW?^12 0R 
<^[Hl8SS«3 0. 1 4 0#EH3ftS¥ffi<b¥?TtCEB 

so <t^r*s. 
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[ 0 0 7 0 ] 0 1 4 it. *§m<D%l 1 3 OW&OM&K- 

S? 7 7'170 it. Ife^^ -;7'12 0 ifl^Aftl! 
ggg« 1 4 0 tOPiiKcEaSnTte 0 . 1%*^^ 5» 7' 

1 2 03F9©S@^ y K 1 7 1 tmnAtl®ffi&& 1 4 
OSFO^S^" ^ K 1 7 2*WO-Cl^„ SIS^' ? K 1 
7 1 i^TfcSR^ v7'12 0 <Dm&'* F 1 2 3 * 

vfw^y^-f-M o 3cc£f)«i&;**-i. afr<7 f i 

7 2 £f!#Afr[!?8S« 1 4 0 ©EnB0«# 1 4 5 it. * 10 
*Sg#SE3» ff-^A^JS?- 1 4 6^60^11^ 

«. *>fv>y7-{f i 0 4**«tortfiiiaS9 i -7 7' 
17 oka*). cc-cifitssnr^^.-JOT 1 ^ >^7W 

tl03 ifilTSjia?? » 7- 1 2 0 tCAO . C C 

[007 1 1 11 3*JS0.«CD^«^g-C«i. aHW 
Bg6 0 ffi. JSfcfciSI-??- 7 7'120 tifts^^ 7 7'1 7 0 20 

<D±mwt. m&s 0,14 otDK^snfcig^s 

±-C©tf>fw ^WA* 1 0 1 . 103. 104 
fctJltr 3t77^M50iS*fTf7^ 

2 0i**^w. tsw^ct^-rs. c©&a-e«. if 

[007 2] H5a!Ofcm6^IM^«l©^<iJIS«:*J^ 

x. mum?- ?yno <DtKt> *) tc&m&i- ? y&mvs 

Dlfigi^r,. SSa©i^«fiEII:*0SC<b*5-C#S. 30 
[ 0 0 7 3 ] 0 1 5 «. #269!© J}| 1 4©*S6©ff*«HC 

yy'17 0 <Dmvgm&* 7^180 SrttJH L/c.£#0 
1 4 ©SfS 1 3H«fiJKJSiS«cS. ^tBfi* 7 7'180 

«. 7 7-i70i m^xnmmmte 1 4 0 i © 
Ra&£iea;*tt-cfc«j. tt*ss^f7"i 7 ospo©ms^' 

7 F 1 8 1 tm^AtSWmW&l 4 OfFD K 
1 8 2£WLTI,>£o ^S^7 F 1 8 1 tm^S^-yy' 
1 7 0OSfr<7 K 1 7 2li. #>f-f>y7-ftl0 

5 CCcfc9 8^3 ft. 7 F 1 8 2 <tm-^A7J@S8S 40 

6 1 4 0 ©ElKSJiSi* 1 4 5 It. ^f^^^-^f 10 

y^-r+^ur^iaSlelSSS 2*>6^SSf77'l 8 0 
Kkffii£;WTX#ffi*S;*ft. ^IBg7Wig»l2ft-5„ 

[0074] fi^A*^ 1 4 6 *>e.©sam#«. * 

>f ; ^>y7-f+10 6«r'*>«lL-r^i8S5 1 --'-7-l 8 0 
KA 1 ). CC-C£P!;?*rca>P>#>-r •< >^-7-fir 1 0 
5£**il,-Cli*Sg*;>7'l 7 0KA9. CC-C*t*s3 

nr*>6*i>7 : ^>^'7-ri'i o 3 4tf«ti/ri6*3R^- 

f77'l 2 0(CA&. 50 
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[ o o 7 5 ] iff 1 4mtmm<D^tmmmsvu. mmm 
h§6 o *i. v?i2o, te*s2§^ 7^17 

0. m^'^l 8 0©^f)St. SS30, 140 

0 1. 1 0 3. 1 05. 1 0 6&&±?2>±tblC, % 
7 7^^-5 0 4S*f 7 ^ 1 2 0 i 43tfffJ, 8M8 

[0 07 61 S1 3SOBB«K:*l»-C. if*I^ 7'7 0 
©ttfcOfC. *iiHg£ffiSiS<f:£#tJ I Cf77'*ffil> 
T*>«fct>. C©i££. flt&W^l 3»fe^.®<hl^«<!:ft 

[0 07 7 ] 

a. ^mSEaJctftt*. jMiiHsr*7T-f^©»» 
ts^T-^ y ymtcitftym*?- v yt ta 

aiMX/hg2{b£l2.5>c £/c. SB^flt 
ti. ^>7=-f >y-7-f •HD£*jtfcjStfc-Cl.>S©-C. £g 
tt©|SLt£0£C<ia*-Ci*S o b*>*>. *7t-/a-(d8 

©*^©eat»w#fci>. $6cc sBg^gt«. mas 

iHlSSSKfcJrCX^Am^lHlliSSS©^^*^^^^ 

on *^hj©^ 1 (DmmoBmicmtizft&msi 

a£77rr§B#»rffi®Jffi0-C*>S. 

[^2] m\mmmicm^hiriz>$3tm*i-vy't 

[^3] *&wo>m 2 <D2m<D&f8*cmt>z%:&mm 
[04] *&w<om 3 <D-gm<DKM<.c%t> ^Tfesft^ 
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